return of the eosinophil count to reference limits. All patients experienced relapse and remained dependent on corticosteroid therapy. Two patients received interferon alfa with dramatic regression of SVT, allowing a decrease in the dose of corticosteroids.
Conclusions:
We report, to our knowledge, the first 3 cases of SVT related to HES. Superficial venous thrombophlebitis was difficult to treat, with dependence on corticosteroid therapy and partial efficacy of anticoagulant and antiplatelet therapy. Interferon alfa was effective in preventing relapse of SVT related to HES. Mechanisms implied in this thrombogenesis are multiple and remain speculative.
Arch Dermatol. 2006; 142:1606 -1610 S UPERFICIAL VENOUS THROMbophlebitis (SVT) is usually a benign disorder that affects patients with venous insufficiency, but it can be the first manifestation of hypercoagulable states. Secondary causes of SVT must be sought, particularly when SVT is recurrent or multifocal or has spontaneous onset. Predisposing risk factors for SVT are similar to those observed for deep venous thrombosis, including varicose veins, the presence of acquired or inherited thrombophilia, postoperative states, pregnancy, malignancies, autoimmune diseases, Behçet disease, and Buerger disease. Among these various risk factors, eosinophilia has been reported during vasculitis, malignant blood disorders, and solid tumors. Hypereosinophilic syndrome (HES) has been associated with various thrombotic manifestations such as portal thrombosis, 1 deep venous thrombosis, 2, 3 cerebral venous thrombosis, 4 Budd-Chiari syndrome, 5 hepatic venoocclusive disease, 6 or intracardiac thrombi, 7 but SVT has never been described.
Hypereosinophilic syndrome is a rare hematological disorder with abnormal production of eosinophils by bone marrow and organ damage caused by the accumulation of eosinophils in tissues. Hypereosinophilic syndrome is usually defined by the criteria of Chusid et al, 8 which include blood eosinophilia of more than 1.5 ϫ 10 3 /µL present for longer than 6 months, the absence of other known causes of eosinophilia, and the signs and symptoms of organ infiltration. Two main pathophysiological forms are distinguished. The myeloid variant of HES is a clonal myeloproliferative disorder characterized by frequent splenomegaly and possible evolution toward blast crisis. Cytogenetic abnormalities can be detected, such as those in the Fip1-like 1 platelet-derived growth factor receptor ␣ (FIP1L1-PDGFRA) fusion gene, important in predicting the response to imatinib mesylate. 9 In the lymphocytic variant of HES, hypereosinophilia occurs in response to interleukin 5 production by abnormal helper T type 2 cells (T H 2 cells), which can be detected by analysis of the T-cell receptor gene and phe- notyping of peripheral T cells, in the absence of other diseases. 10 Cutaneous manifestations are common. The lymphoid variant usually follows an indolent course, but some patients can develop overt T-cell lymphomas. When the myeloid and lymphocytic variants are not clearly identified, the diagnosis of idiopathic HES may be considered.
The aim of this study was to describe the clinical and biological features, outcome, and response to therapy of patients with SVT related to HES.
REPORT OF CASES
We retrospectively analyzed recurrent SVT related to HES in 3 patients. All of the patients satisfied the criteria of Chusid et al. 8 Superficial venous thrombophlebitis was confirmed by Doppler ultrasonography or biopsy findings in all patients. We found no evidence of acquired or inherited thrombophilia (ie, anticardiolipin antibodies and lupus anticoagulant, hyperhomocysteinemia, factor V Leiden, the prothrombin 20210A mutation, elevated factor VIII level, or antithrombin or protein C and S deficiencies). We excluded Behçet disease, neoplasia, and Buerger disease through medical history and follow-up, and there was no detectable glycosylphosphatidylinositol-deficient hematopoietic clone (for the diagnosis of paroxysmal nocturnal hemoglobinuria). The diagnosis of HES was considered in all 3 patients after exclusion of other known causes of eosinophilia, especially parasitic disease. In all patients, results of renal function and hepatic tests were within reference limits, and results of serum electrophoresis, chest radiography, echocardiography, eyeground examination, bacterial cultures, tests for rheumatoid factor, antinuclear antibodies, antineutrophil cytoplasmic antibodies, cryoglobulinemia, and parasitic feces, appropriate parasitic and viral (hepatitis C virus and human immunodeficiency virus) serologic tests, and bone marrow biopsy were negative. We evaluated for the presence of hypodense eosinophils by means of blood smear examination. The patients underwent screening for the FIP1L1-PDGFRA fusion gene by fluorescence in situ hybridization, analysis of the T-cell receptor gene to detect clonal rearrangement, and peripheral T-cell phenotyping. We noted clinical and biological features, outcome, and response to therapy. The patients were monitored for endomyocardial disease by electrocardiography and echocardiography, and for embolic phenomena by physical examination and Doppler ultrasonography. The mean duration of follow-up was 38 months (25, 59, and 30 months).
CASE 1
In June 2003, a 36-year-old man was referred for a 9-month history of recurrent SVT of all 4 limbs, confirmed by Doppler ultrasonography. He had no previous blood tests before admission. Veins in the lower limbs were erythematous and painful palpable cords (Figure 1 ). At diagnosis, the blood eosinophil level was 1. 
CASE 3
A 59-year-old man was referred for acrocyanosis. He had an 8-month history of hypereosinophilia (maximum level, COMMENT Hypereosinophilic syndrome is a rare hematological disorder with abnormal production of eosinophils by bone marrow and organ damage caused by the accumulation of eosinophils in tissues. Organs and systems usually affected by HES include the heart, nervous system, skin, lungs, gastrointestinal tract, and, more rarely, blood vessels. 3, 11 The skin is one of the most frequently involved organs, and manifestations include angioedematous and urticarial lesions, 12,13 erythematous pruritic papules, nodules, 2,13 purpura, palmoplantar erythema, 14 and, more exceptionally, microthrombi 2 presenting as livedo reticularis, early retiform purpura or splinter hemorrhages, vasculitis, and cutaneous necrosis. [14] [15] [16] [17] [18] Peripheral arterial involvement occurs occasionally in HES. 15, 16, 19 Although deep venous thrombosis has been reported, to our knowledge SVT has not been previously reported in HES.
Herein we describe 3 cases of SVT (recurrent in 2 patients and isolated in 1) related to HES. Their mean age was 40.3 (range, 26-59) years, and all were men. In our 3 cases, we did not find known causes of hypereosinophilia, in particular parasitic infection, allergic disease, or malignancy. Moreover, no systemic manifestation evocative of primary necrotizing vasculitis appeared during the follow-up. In 2 patients, there was no evidence of a myeloproliferative or lymphocytic variant of HES (ie, we did not detect the FIP1L1-PDGFRA fusion gene, cytogenetic abnormalities, or T-cell clonality), so the diagnosis of idiopathic HES was considered. In case 1, the detection of an isolated T-cell clonality may be consistent with the diagnosis of lymphocytic variant of HES. However, in the absence of phenotypically abnormal T H 2 cells in peripheral blood, the diagnosis of idiopathic HES must be considered. Superficial venous thrombophlebitis was the initial manifestation of HES in all patients. All of the patients had other organ damage, including a dermal and subcutaneous infiltrate of eosinophils, eosinophilic gastritis, and pulmonary micronodules. None of them developed cardiac or neurological manifestations.
Several mechanisms have been proposed for vascular involvement in HES, including eosinophilic vasculitis, inhibition of anticoagulant activity of thrombomodulin by eosinophil cationic proteins, 20 a direct toxic effect of eosinophils on endothelial cells causing damage and clot formation because of exposed collagen, 21, 22 stimulation of platelet activation and aggregation by major basic protein and eosinophil peroxidase, 23 and the roles of CD40L expressed on blood eosinophils and CD40 expressed on endothelial cells during eosinophil activation. 24 Recently, Wang et al 25 reported that hypothiocyanate, an eosinophil peroxidase product, is a potent inducer of tissue factor activity in endothelial cells and postulated that this may promote thrombogenesis in HES.
No hypodense eosinophils, corresponding to the activated degranulated cells, were found in the skin or the circulation of our patients. In addition, in cases 1 and 2, there was no consistent association of SVT relapse with peripheral blood eosinophilia. Two explanations can be proposed. First, organ damage secondary to eosinophil infiltrate is not always associated with peripheral blood eosinophilia. Fuzellier et al 26 recently reported eosinophilic endocarditis requiring mitral valve replacement related to HES with blood eosinophil counts within reference limits, suggesting a rapid homing of eosinophils into tissues. The STV relapses without eosinophilia in cases 1 and 2 could have been associated with superficial venous eosinophil infiltration that was not detected because the biopsies were not repeated. However, this hypothesis appears improbable because there was no infiltrate of eosinophils in the initial biopsy specimens from these patients. Second, SVT could be a consequence of the systemic release of prothrombotic substances (eg, hypothiocyanate) by tissue eosinophils (eg, gastric eosinophils in case 2).
In all of our cases, initiation of corticosteroid and anticoagulant therapy led to dramatic regression of the SVT and restoration of the eosinophil count to reference limits, but SVT relapse occurred on tapering of the corticosteroid dosage. Treatment of the relapses with interferon alfa resulted in resolution of the SVT and prolonged remission of the underlying HES in 2 patients. Interferon alfa is effective in HES 27, 28 by inhibiting eosinophil colony formation and interleukin 5 production by T cells 29 and by decreasing the release of toxic eosinophilic substances. 30 However, interferon alfa therapy can be complicated by Raynaud phenomenon and digital necrosis in HES 31 and chronic myeloid leukemia, 32 and direct toxic effects of interferon alfa on endothelial cells have been suggested by experimental data in mice. 33 The rapid efficacy of interferon alfa for the treatment of SVT in our patients was likely the consequence of its direct effects on eosinophils. Recently, new treatments of HES targeted to pathogenic mechanisms have emerged, such as imatinib mesylate (especially in HES associated with the FIP1L1-PDGFRA fusion gene) 9, 34, 35 and mepolizumab (monoclonal anti-interleukin 5 antibody). 36, 37 These treatments were not used in our patients because of the absence of gene fusion (for imatinib mesylate) and the inaccessibility of the medication (for mepolizumab).
Anticoagulant therapy is probably indicated in HESrelated SVT, unlike idiopathic SVT, because of the in-creased thrombotic risk associated with HES. Considering the proposed pathogenic mechanisms for the thrombogenesis, both anticoagulant and antiplatelet drugs could be used. Anti-vitamin K anticoagulants would compensate for the lack of thrombomodulin (a key component of the protein C anticoagulant pathway 38 ) and increased tissue factor activity, 39 whereas antiplatelet agents would combat platelet activation due to endothelial damage, stimulation by eosinophil major basic protein, and tissue factor activity. However, our patients experienced relapse despite the use of these treatments.
We have reported, to our knowledge, the first 3 cases of SVT related to HES. Superficial venous thrombophlebitis in this setting represents a therapeutic challenge, and interferon alfa therapy can be helpful in preventing relapse and reducing dependence on corticosteroids. Further studies are needed to improve our knowledge of the mechanisms underlying thrombogenesis in HES.
